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MLRO specifications

¢ Astronomical quality telescope, 1°
pointing accuracy, 1.5 m aperture

¢ Day & night, 1- and 2-color ranging
capability to satellites from 400 km orbit
s— to the Moon

Gz ¢ Single-shot RMS jitter

* <=5 mmon LAGEOS (=1 mm NP)

<=5 mm on Starlette, ERS (=1 mm NP)

* =15 mm on Etalon, Glonass (= 3 mm NP)
* =15 mm on Moon (=10 mm NP)



MLRO status report

¢ System is producing good quality data
¢ 2-color PMT configuration operational

+ 2-color streak camera configuration
operational (several passes tracked)

¢ LLR configuration operational (Moon
tracked)

¢ System currently undergoing final
acceptance tests



LRO 2-color concept
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MLRO laser room




MLRO laser
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MLRO TX/RX optics room




MLRO TX/RX optics
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MLRO 2-color block diagram
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MLRO streak camera
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MLRO streak camera
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MLRO link budget

Photoelectrons

Sky Clear, 15 mJ, 20 arcsec div, QE=10%,TRans Opt 85%,
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Differential refraction
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Ajisal 2-color PMT

s/ 7y2002d071t2154_1500

Differential Delay OMC vs. Seconds Into Pass
s77y2002d07 1t2154_1500
Obs: 3089 DD RMS: 14.30mm DD Skew: —0.06 DD Mean: 11.33mm DD Edits: 33@ Cj@ ¢ @ ¢X
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Ajisal 2-color PMT
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s77y2002d072t0001_1500

Differential Delay OMC vs. Seconds Into Pass
s77y2002d072t0001_1500
Obs: 1521 DD BMS: 12.37mm DD Skew: —0.06 DD Mean: 15.18mm DD Edits: 9
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GFO-1 2-color PMT

s/ 7y2002d071t2333_8501

Differential Delay OMC vs. Seconds Into Pass
s77y2002d07 1t2333_8501
Obs: 237 DD RMS: 6.76mm DD Skew: —=0.08 DD Mean: 13.48mm DD Edits: 3
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Starlette 2-color PMT
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s/ 7y2002d072t0026_1134

Differential Delay OMC vs. Seconds Into Pass
s77y2002d072t0026_1134
Obs: 767 DD AMS: 6.58mm DD Skew: —0.08 DD Mean: 16.84mm DD Edits: 63

Seconds Into Pass
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Beacon-C 2-color PMT
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s/ 7y2002d072t0044_0317

Differential Delay OMC ws. Seconds Into Pass
s7 F7y2002d072t0044_0317
Obs: 2300 DD RMS: 8.68mm DD Skew: —=0.05 DD Mean: 15.95mm DD Edits: 24
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Beacon-C 2-color PMT
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s77y2002d072t0238_0317

Differential Delay OMC vs. Seconds Into Pass
s/ 7y2002d072t0238_0317
Obs: 1546 DD AMS: 13.58mm DD Skew: —0.47 DD Mean: 7.92mm DD Edits: 20
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Streak camera
dual pulse
(green-UV) from
TOPEX-

Poseidon
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~ Beacon-C 2-color streak camera

Jﬂ SPAS Graph Panel JJ

s/ 7y2002d130t0049_0317

Differential Delay OMC vs. Seconds Into Pass
s77y2002d130t0049_0317
Obs: 906 DD RMS: 4.50mm DD Skew: 0.21 DD Mean: 0.0Tmm DD Edits: 5
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Refraction O-C, green

= SPAS Graph Panel =100

s/ 7y2002d071t2154_1500

Obs: 3084

2 Color Refraction — Marini & Murray vs. Elevation (Full Rate)
s77y2002d071t2154_1500
MM BRMS: 174.32mm MM Skew: —0.06 MM Mean: 173.43mm MM Edits: @«
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Refraction vs. elevation, green

s/ 7y2002d071t2154_1500

Two Color Befraction vs. Elevation (Full Rate)
s77y2002d07 1t2154_1500

Obs: 3089 MM BMS: 174.56mm MM Skew: 0.07 MM Mean: —139.76mm MMEdits: @ @ p@ §
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Conclusions

¢ Preliminary results!

¢ MLRO UV-green differential refraction
appears larger (10-15 mm) than what
predicted by Marini-Murray

¢ Bias vs. Marini-Murray does not show
up on 2-color ranging to ground targets

¢ Bias is essentially satellite-independent
¢ Further work needed



